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Goal

Through prevention programs, reduce the disease and economic burden of diabe-
tes, and improve the quality of life for all persons who have or are at risk for dia-
betes.

Overview

Diabetes poses a significant public health challenge for the United States. Some
800,000 new cases are diagnosed each year, or 2,200 per day.*? The changing
demographic patternsin the United States are expected to increase the number of
people who are at risk for diabetes and who eventually devel op the disease. Diabe-
tesisachronic disease that usually manifestsitself as one of two major types:
type 1, mainly occurring in children and adolescents 18 years and younger, in
which the body does not produce insulin and thus insulin administration is re-
quired to sustain life; or type 2 occurring usually in adults over 30 years of agein
which the body’ s tissues become unable to use its own limited amount of insulin
effectively. While al persons with diabetes require self-management training,
treatment for type 2 diabetes usually consists of a combination of physical activ-
ity, proper nutrition, oral tablets and insulin. Type 1 diabetes has been sometimes
referred to as juvenile or insulin-dependent diabetes; and type 2 diabetes has been
referred to as adult-onset or noninsulin dependent diabetes.

Issues

The occurrence of diabetes, especially type 2 diabetes, as well as associated diabe-
tes complications, isincreasing in the United States.* > The number of persons
with diabetes has increased steadily over the past decade; presently, 10.5 million
persons have been diagnosed with diabetes, while 5.5 million persons are esti-
mated to have the disease but are undiagnosed. Thisincrease in the number of
cases of diabetes has occurred particularly within certain racial and ethnic groups.*
Over the past decade, diabetes has remained the seventh leading cause of death in
the United States, primarily from diabetes-associated cardiovascular disease.
While premenopausal nondiabetic women usually are at less risk of cardiovascu-
lar disease than men, the presence of diabetes in women is associated with athree-
to four-fold increase in coronary heart disease compared to nondiabetic females.®
In the United States, diabetes is the leading cause of nontraumatic amputations
(approximately 57,000 per year or 150 per day); blindness among working-age
adults (approximately 20,000 per year or 60 per day); and end-stage renal disease
(ESRD) (approximately 28,000 per year or 70 per day).®(See Focus Area 28. Vi-
sion and Hearing and Focus Area 4. Chronic Kidney Disease.)

These and other health problems associated with diabetes contribute to an im-
paired quality of life and substantial disability among people with diabetes.”
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Diabetesis a costly disease; estimates of the total attributable cost of diabetes are
around $100 billion ($43 billion direct; $45 billion indirect).® °* Hospitalizations
for diabetes-associated cardiovascular disease account for the largest component
of the direct costs. However, diabetes management is occurring increasingly in the
outpatient setting, and more people with diabetes are using nursing home facili-
ties.®®

Diabetesisamajor clinical and public health challenge within certain racial and
ethnic groups where both new cases of diabetes and the risk of associated compli-
cations are great.* *°

These realities are especialy disturbing given the validated efficacy and economic
benefits of secondary prevention (controlling glucose, lipid, and blood pressure
levels) and tertiary prevention (screening for early diabetes complications [eye,
foot, and kidney abnormalities], followed by appropriate treatment and prevention
strategies).™ 121314151627 For many reasons, however, these scientifically and eco-
nomically justified prevention programs are not used routinely in daily clinical
management of persons with diabetes.’® ** 2 Diabetesis thus a*“wasteful” disease.
Strategies that would lessen the burden of this disease are not used regularly, re-
sulting in unnecessary illness, disability, death, and expense.

Trends

Thetoll of diabetes on the health status of peoplein the United Statesis expected
to worsen before it improves, especialy in vulnerable, high-risk popul ations—
African Americans, Hispanics, American Indians or Alaska Natives, Asians or
other Pacific Islanders, elderly persons, and economically disadvantaged persons.
Severa factors account for this chronic disease epidemic, including behavioral
elements (improper nutrition, for example, increased fat consumption; decreased
physical activity; obesity); demographic changes (aging, increased growth of “at-
risk populations’); improved ascertainment and surveillance systems that more
completely capture the actual burden of diabetes; and the relative weakness of
interventions to change individual, community, or organizational behaviors.»="2
Severa other interrelated factors influence the present and future burden of diabe-
tes, including genetics, cultural and community traditions, and socioeconomic
status. In addition, unanticipated scientific breakthroughs, the characteristics of
the health care system, and the level of patient knowledge and empowerment all
have a great impact on the amount of disease burden associated with diabetes.

Per sonal behaviors. “Westernization,” which includes adiet high in fat and
processed foods as well as total calories, has been associated with a greater num-
ber of overweight personsin the United States when compared to a decade ago,
especially within certain racial and ethnic groups, for example, African-American
females.> = Obesity, improper nutrition (including increased ingestion of fats and
processed foods), and lack of physical activity are occurring in persons under age
15 years. These behaviors and conditions may explain the increasing diagnosis of
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type 2 diabetes in teenagers.* % Increased television watching associated with
diminished physical activity also may contribute to the emergence of type 2 diabe-
tesin youth,* 2627

Demogr aphics. Diabetes is most common in persons over age 60 years.® In-
creased insulin resistance and gradual deterioration in the function of insulin-
producing cells may account for this phenomenon. As the population in the

United States ages, especially as the number of persons who are 60 years and

Proportion of the Population Aged 20 Years

and Older With Diabetes
(By age group and racel/ethnicity, United States, 1988-94)
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Sources: Harris et al. Diabetes Care 21(4):518-24, 1998; Indian Health
Service national outpatient database.

older grows, an increase in the number of people with diabetes is expected. While
studies indicate that aging itself may not be a major factor in the substantial in-
crease in the number of persons with diabetes,* present and future prevention
strategies for diabetes will be associated with a greater lifespan for persons with
diabetes.”

Other changes in the U.S. population can be expected to affect the number of per-
sons with diabetes. By 2050, amost half of the population will be other than white
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(53 percent white; 24 percent Hispanic; 14 percent African American; and 8 per-
cent Asian).® Because these racial and ethnic groups are at greater risk for diabe-
tes and associated complications, and because of rising levels of obesity and
physical inactivity in the general population, the number of persons with diabetes
is expected to increase into the first few decades of the 21st century.®

Ascertainment. Known as the “hidden” disease, diabetes is undiagnosed in an
estimated 5 million persons.®* In addition, complications and health services
associated with diabetes frequently are not recorded on desath certificates,* * hos-
pital discharge forms,* emergency department paperwork, and other documents.
Much of this“missing” burden of diabetes now is being captured due to improved
surveillance and data systems,* including boxes on data forms to indicate the
presence of diabetes and screening programs for undiagnosed diabetes in high-risk
persons.® Thus, the real—but previously undocumented—aburden of diabetesis
becoming better recognized.

Limitationsin programsto change behaviors. Scientific evidence indicates that
secondary and tertiary prevention programs are effective in reducing the burden of
diabetes. Y et changing the behaviors of persons with diabetes, health care provid-
ers, or other individuals or organizations involved in diabetes health care (for ex-
ample, health maintenance organizations and employers), is difficult. Although
many factors account for these challenges,*” more effective interventions will need
to be developed and implemented to improve the practice of diabetes care. Several
other factors influence the present and future burden of diabetes, including genet-
ics, culture, socioeconomic status (SES), scientific discoveries, and the character-
istics of both chronic diseases and the health care system.

Both type 1 and type 2 diabetes have a significant genetic component.® * For type
1 diabetes, genetic markers that indicate a greater risk for this condition have been
identified; they are sensitive but not specific. Type 2 diabetes, especialy in vul-
nerable racia and ethnic groups, may be associated with a “thrifty gene.”*“ Fam-
ily and twin studies demonstrate considerable influence of genetics for type 2
diabetes, but a specific genetic marker for the common variety of type 2 diabetes
has not been identified. The degree to which such genetic indicators can be both
validated and clinically available will determine effectiveness of primary preven-
tion trials.*> %

Patient behaviors are influenced by beliefs and attitudes, and these are greatly
affected by community and cultural traditions.*“* In many racia and ethnic com-
munities, fatalism, use of alternative medicine, desirability of rural living condi-
tions, lack of economic resources, and other factors will influence significantly
both availability of health care and the capabilities of persons with diabetesin
handling their own care. Thirteen percent of the total U.S. population speak alan-
guage at home other than English. Cultural and linguistic factors affect interac-
tions with health care providers and the system. The degree to which diabetes
prevention strategies recognize and incorporate these traditions will largely de-
termine program effectiveness.*s +
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The public health and medical communities are increasingly recognizing the in-
fluence of SES in the occurrence of new cases and progression of chronic dis-
eases.** %% Chronic diseases, such as diabetes, reflect the social fabric of our
society, and the degree to which employment, financial security, feelings of safety,
education, and the availability of health care are addressed and improved within
the United States will influence the likelihood of developing type 2 diabetes, as
well as effectively managing both types of diabetes.>* For example, unemployment
without access to health insurance will substantially limit attention to and expen-
ditures for preventive health practices.

Because acute infectious diseases were the dominant health threats during the first
half of the 20th century, a dichotomous view of health existed, for example, peo-
ple were either alive or dead, vaccinated or not vaccinated, etc. Death and length
of life were the most important markers of disease burden and program effective-
ness during those years. Chronic diseases such as diabetes pose different chal-
lenges because qualitative terms such as “doing better” are valid indicators of
health improvement, as are measures of quality of life and disability. Further, a
variety of nonphysician health professionals (for example, nurses or pharmacists)
and nonhealth care professionals (for example, faith or community leaders, em-
ployers) can be involved in critical decisions affecting chronic diseases. Diabetes,
like other chronic conditions, islong term and is affected by the environment
where people live, work, and play. For diseases like diabetes, the accurate meas-
urement of quality of life as an indicator of program effectiveness and the incor-
poration of nonhealth professionals at work or worship on the health team will
influence the successes of preventive treatment programs.®” % 4

The rapidity and utility of scientific discoveries also will influence the control of
the diabetes burden. In all aspects of scientific investigation, important observa-
tions about diabetes will continue to occur. These scientific results will greatly
influence diabetes prevention and management,* but any scientific study that is
not translated and used in daily practice is ultimately “wasted.” %

The availability of aresponsive and effective health care system will determine
access to quality care, especialy in secondary and tertiary prevention.® % With the
emergence of managed care, a person with diabetes theoretically could receive
effective, economical, and planned preventive care that would minimize the
diabetes burden.*® Several additiona changes need to occur within the managed
care setting, however, to maximize fully this theoretical opportunity for persons
with diabetes, including managed care (1) not denying access to potentially
expensive patients, (2) allowing adequate time for health professional s to interact
with patients, and (3) ensuring patient protection rights.

In addition, the apparent movement toward primary care will affect diabetes man-
agement and outcomes. At present, about 90 percent of all persons with diabetes
receive continuous care from the primary care community. Thisis highly unlikely
to change. Thus, the degree that improved relationships can be established be-
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tween diabetes specialists and primary care health providers will determine the
quality of diabetes care.®

People with diabetes spend a small percentage of their time in contact with health
professionals. In addition to family, friends, and work colleagues, individua pa-
tient knowledge, beliefs, and attitudes affect diabetes management and outcomes.
The ability to understand and influence individual, community, and organizational
behaviors will influence significantly the success of preventive programsin diabe-
teSIGO, 61, 62

Disparities
Gaps exist among racial and ethnic groups in the rate of diabetes and its associ-
ated complicationsin the United States. Racial and ethnic communities, including
African Americans, Hispanics, American Indians, and certain Pacific Islander and
Asian American populations as well as economically disadvantaged or older
Americans, suffer disproportionately compared to white populations. For exam-
ple, the relative number of persons with diabetes in African American, Hispanic,
and American Indian communitiesis one to five times greater than in white com-
munities.* When compared to their white counterparts, death from diabetesis two
times as great in African-American persons, and diabetes-associated rena failure
istwo and a half times that in Hispanic individuals with diabetes.* ¢ "

Particularly within certain racial and ethnic groups, there are four potential indi-
vidual reasons for the greater burden of diabetes:

Greater number of cases of diabetes. If diabetes is more common, then more
amputations, death, and other complications from diabetes would be expected.

Greater seriousness of diabetes. If hyperglycemia or other serious comorbid
conditions, such as high blood pressure or elevated blood lipids, are present in
certain racia and ethnic groups, agreater diabetes-related disease burden would
occur. Many other factors could be involved, including genetics and excess
weight. “Greater seriousness’ of diabetes can be determined by comparing, for
example, death or amputation rates for specific racial and ethnic diabetic groups
with those rates in the general diabetes population.

Inadequate accessto proper diabetes prevention and control programs. If
diabetes services, such as self-management training programs or eye-retina ex-
aminations, are not a part of routine diabetes care, then effective programsto re-
duce the burden of diabetes will not be accessed and used. These essentid
diabetes services often are provided by specialists. Unfortunately, many diabetes
“at-risk” groups reside in medically undeserved areas or are without adequate in-
surance, and thus do not receive these types of preventive services.
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Improper quality of care. If diabetes management services are available, but the
quality of that service isinadequate, prevention programs would not be effective
in reducing the burden of diabetes.

Identifying the reasons for disparities in diabetes health outcomes is important in
tailoring programs to those specific areas where deficiencies exist. Collection of
racial and ethnic health services datafor all hedth activitiesis critical to designate
the reason for the greater disease burden.

Opportunities

Opyportunities to meet the challenges of diabeteslie in four “transition points” in
the natural history of this disease and the preventive interventions which target
them: primary prevention, screening and early diagnosis, access, and quality of
care (secondary and tertiary prevention).®

The transition points and associated public health intervention are as follows:

= Transition Point 1. From No Diabetes to Diabetes Present (although not rec-
ognized). Intervention, Primary Prevention.

= Transition Point 2: From Diabetes Not Recognized to Diabetes Recognized
(but preventive diabetes care not provided). Intervention, Screening/Early
Diagnosis.

= Trangition Point 3: From No Care to Diabetes Care Applied. Intervention,
Access.

= Trangition Point 4: From Improper Care to Proper Care. Intervention, Quality
of Care. (Secondary and Tertiary Prevention—for example, glucose control
and decreasing diabetes complications.)

Each transition point represents a diabetes prevention and control opportunity that
is contained in the diabetes objectives of Healthy People 2010. Objectives are
categorized as: (1) diabetes education; (2) burden of disease (new cases, existing
cases, undiagnosed diabetes, death, pregnancy complications); (3) macrovascular,
microvascular, and metabolic complications; (4) laboratory services (lipids, glyco-
sylated hemogl obin, microal bumin measurements); (5) health provider services
(eye, foot, and dental examinations); and (6) patient protection behaviors (aspirin,
self-glucose monitoring). These objectives measure both the processes and out-
comes of preventive diabetes programs.

To improve the quality of diabetes care, the Diabetes Quality Improvement Pro-
ject (DQIP)—ajoint public/private effort—has identified a set of measures to
track critical performance measures of diabetes management. Through the Quality
Interagency Coordination (QulC) task force, Federa agencies with health care
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responsibilities are collaborating to use DQIP to better focus efforts to improve
diabetes care.

Interim Progress Toward Year 2000 Objectives

In Healthy People 2000, five diabetes-related objectives were included in a group
of objectives addressing chronic conditions linked by their potential impact on
quality of life and disability. Of these five objectives, eye examinations is moving
toward the 2000 target. Death from diabetes, nonretinal diabetes complications,
new cases of diabetes, and the number of existing cases are all moving away from
the 2000 targets. Diabetes education is increasing in frequency among persons
with diabetes.

These changesin direction need to be considered carefully with regard to signifi-
cance, causes, and implications. The greater number of new cases of ESRD
among persons with diabetes may in part be due to “ascertainment,” that is per-
sons with diabetes were not in the past but now are allowed access to ESRD
treatment programs. Similarly, while new cases of type 2 diabetes truly may be
increasing in association with obesity and inactivity, a higher number of cases of
diabetes also may reflect increased efforts to screen for previously undiagnosed
diabetes as well as decreased deaths from such conditions as diabetic acidosis or
amputations. Thus, an increased number of existing cases of type 2 diabetes may
in part reflect successes in other types of diabetes prevention programs.

Note: Unless otherwise noted, data are from Centers for Disease Control and Prevention, National Center for Health
Statistics, Healthy People 2000 Review, 1998-99.

5-10 Conference Edition Healthy People 2010
Data as of November 30, 1999



Healthy People 2010—Summary of Objectives

Diabetes

Goal: Through prevention programs, reduce the disease and economic
burden of diabetes, and improve the quality of life for all persons who
have or are at risk for diabetes.

Number Objective

5-1 Diabetes education
5-2 Prevent diabetes
5-3 Reduce diabetes
5-4 Diagnosis of diabetes
5-5 Diabetes deaths
5-6 Diabetes-related deaths
5-7 Cardiovascular deaths in persons with diabetes
5-8 Gestational diabetes
5-9 Foot ulcers
5-10 Lower extremity amputations
5-11 Annual urinary microalbumin measurement
5-12 Annual glycosylated hemoglobin measurement
5-13 Annual dilated eye examinations
5-14 Annual foot examinations
5-15 Annual dental examinations
5-16 Aspirin therapy
5-17 Self-blood glucose monitoring
5 Diabetes Conference Edition 5-11
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Healthy People 2010 Objectives

5-1. Increase the proportion of persons with diabetes who
receive formal diabetes education.

Target: 60 percent.

Baseline: 40 percent of persons with diabetes received formal diabetes educa-
tion in 1998 (age adjusted to the year 2000 standard population).

Target setting method: Better than the best.
Data source: National Health Interview Survey (NHIS), CDC, NCHS.

Persons With Diabetes, 1993* Diabetes Education
Percent
TOTAL 45
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander DSU
Asian DSU
Native Hawaiian and other Pacific Islander DSU
Black or African American 55
White 42
Hispanic or Latino DSU
Not Hispanic or Latino 48
Black or African American 45
White 57
Gender
Female 49
Male 41
Age
Under 18 years DNC
18 to 44 years 48
45 to 64 years 44
65 to 74 years 41
75 years and older 36
5-12 Conference Edition Healthy People 2010
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Persons With Diabetes, 1993* Diabetes Education
Percent

Education level (aged 25 years and older)

Less than high school 46

High school graduate 39

At least some college 51
Disability status

Persons with activity limitation 48

Persons without activity limitations 43
Geographic location

Urban 47

Rural 42

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.
*New data for population groups will be added when available.

Diabetes patient education is uniformly viewed as effective and economical in the
ultimate prevention of long term complications from diabetes. An individua with
diabetes spends less than one percent of hisor her time in contact with the health
care system and on adaily basis must make a variety of critical decisions about
diabetes. An informed and motivated patient is essential in managing the disease
and reducing the risk of complications (for example, foot ulcers, hypoglycemia,
and hypertension).s ¢

5-2. Prevent diabetes.

Target: 2.5 new cases per 1,000 persons per year.

Baseline: 3.1 new cases of diabetes per 1,000 persons (3-year average) in
1994-96.

Target setting method: Better than the best (retain year 2000 target).
Data source: National Health Interview Survey (NHIS), CDC, NCHS.

New Cases of

Total Population, 1994-96 Diabetes
Rate per 1,000
TOTAL 3.1
Race and ethnicity
American Indian or Alaska Native 8.7
Asian or Pacific Islander 2.9
5 Diabetes Conference Edition 5-13
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New Cases of
Total Population, 1994-96 Diabetes
Rate per 1,000
Asian DSU
Native Hawaiian and other Pacific Islander DSU
Black or African American 3.7
White 3.0
Hispanic or Latino 3.5
Not Hispanic or Latino 3.1
Black or African American 3.8
White 2.9
Gender
Female 3.7
Male 2.6
Age
Under 18 years DNA
18 to 44 years DNA
45 to 64 years 6.5
65 to 74 years DNA
75 years and older DNA
Education level (aged 25 years and older)
Less than high school 7.7
High school graduate 4.0
At least some college 3.8
Geographic location
Urban DNA
Rural DNA
Disability status
Persons with activity limitations DNA
Persons without activity limitations DNA

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
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5-3. Reduce the overall rate of diabetes that is clinically
diagnosed.

Target: 25 overall cases per 1,000 population.

Baseline: 40 overall cases (including new and existing cases) of diabetes per
1,000 population in 1997 (age adjusted to the year 2000 standard population).

Target setting method: Better than the best (retain year 2000 target).
Data source: National Health Interview Survey (NHIS), CDC, NCHS.

Cases of
Total Population, 1997 Diagnosed Diabetes
Rate per 1,000
TOTAL 40
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander DSU
Asian DSU
Native Hawaiian and other Pacific Islander DSU
Black or African American 74
White 36
Hispanic or Latino 61
Not Hispanic or Latino 38
Black or African American 74
White 34
Gender
Female 40
Male 39
Age
Under 18 years DsSU
18 to 44 years 15
45 to 64 years 76
65 to 74 years 143
75 years and older 117
Education level (aged 25 years and older)
Less than high school 95
High school graduate 58
At least some college 44
5 Diabetes Conference Edition 5-15

Data as of November 30, 1999



Cases of
Total Population, 1997 Diagnosed Diabetes

Rate per 1,000

Geographic location

Urban 40

Rural 38
Disability status

Persons with disabilities 87

Persons without disabilities 28

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

5-4. Increase the proportion of adults with diabetes whose
condition has been diagnosed.

Target: 80 percent.

Baseline: 65 percent of adults aged 20 years and older with diabetes had been
diagnosed in 1988-94.

Target setting method: Better than the best.

Data source: National Health and Nutrition Examination Survey (NHANES),
CDC, NCHS.

Persons Whose
Adults Aged 20 Years and Older With Diabe- | Diabetes Has Been
tes, 1988-94 Diagnosed
Percent
TOTAL 65
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander DSU
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American DNA
White DNA
Hispanic or Latino DNA
Mexican American 62
5-16 Conference Edition Healthy People 2010
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Persons Whose
Adults Aged 20 Years and Older With Diabe- | Diabetes Has Been

tes, 1988-94 Diagnosed
Percent
Not Hispanic or Latino DNA
Black or African American 66
White 67
Gender
Female 68
Male 61
Age
20 to 44 years 67
45 to 64 years 61
65 to 74 years 69
75 years and older 69
Education level (aged 25 years and older)
Less than high school DNA
High school graduate DNA
At least some college DNA

Geographic location

Urban DNA

Rural DNA
Disability status

Persons with disabilities DNA

Persons without disabilities DNA

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.

Diabetesisincreasingly common in the United States and the world. Many factors
could be contributing to this * chronic disease epidemic,” including an increase in
new cases, a decrease in deaths, and improvements in detection.> >3 2% Given the
seriousness and cost associated with diabetes and the complexities of the disease,
factors that account for the increasing frequency of diabetes should be identified.®

67, 68, 69

5-5. Reduce the diabetes death rate.

Target: 45 deaths per 100,000 persons.

Baseline: 75 deaths per 100,000 persons were related to diabetes in 1997 (age
adjusted to the year 2000 standard population).

5 Diabetes Conference Edition 5-17
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Target setting method: 43 percent improvement.

Data source: National Vital Statistics System (NVSS), CDC, NCHS.

Total Population, 1997 Diabetes Deaths
Rate per 100,000
TOTAL 75
Race and ethnicity
American Indian or Alaska Native 107
Asian or Pacific Islander 62
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 130
White 70
Hispanic or Latino 86
Mexican American 115
Puerto Rican 87
Cuban 39
Not Hispanic or Latino 74
Black or African American 133
White 68
Gender
Female 67
Male 87
Age
Under 45 years 3
45 to 64 years 64
65 to 74 years 281
75 years and older 673
Education level (aged 25 to 64 years)
Less than high school 48
High school graduate 38
At least some college 17

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.
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5-6. Reduce diabetes-related deaths among persons
with diabetes.

Target: 7.8 deaths per 1,000 persons with diabetes.

Baseline: 8.8 deaths per 1,000 persons with diabetes listed anywhere on the
death certificate in 1997 (age adjusted to the year 2000 standard population).

Target setting method: 11 percent improvement.

Data sources: National Vital Statistics System (NVSS), CDC, NCHS; National
Health Interview Survey (NHIS), CDC, NCHS.

Diabetes-Related
Persons With Diabetes, 1997 Deaths
Rate per 1,000
TOTAL 8.8
Race and ethnicity
American Indian or Alaska Native 3.3
Asian or Pacific Islander 5.4
Asian 6.3
Native Hawaiian and other Pacific Islander 25
Black or African American 8.1
White 8.9
Hispanic or Latino 7.4
Not Hispanic or Latino 8.9
Black or African American 8.1
White 9.0
Gender
Female 8.6
Male 9.5
Age
Under 45 years 2.0
45 to 64 years 7.7
65 to 74 years 20.1
75 years and older 73.4
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Diabetes-Related
Persons With Diabetes, 1997 Deaths

Rate per 1,000

Education level (aged 25 to 64 years)

Less than high school 4.7
High school graduate 7.3
At least some college 3.4

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

5-7. Reduce deaths from cardiovascular disease in persons
with diabetes.

Target: 309 deaths per 100,000 persons with diabetes.

Baseline: 343 deaths from cardiovascular disease per 100,000 persons with
diabetes in 1997 (age adjusted to the year 2000 standard population).

Target setting method: 10 percent improvement.

Data sources: National Vital Statistics System (NVSS), CDC, NCHS; National
Health Interview Survey (NHIS), CDC, NCHS.

Cardiovascular

Persons With Diabetes, 1997 Disease Deaths

Rate per 100,000
TOTAL 343

Race and ethnicity
American Indian or Alaska Native 93
Asian or Pacific Islander 223
Asian 263
Native Hawaiian and other Pacific Islander 113
Black or African American 283
White 359
Hispanic or Latino 270
Not Hispanic or Latino 351
Black or African American 284
White 367
5-20 Conference Edition Healthy People 2010
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Cardiovascular
Persons With Diabetes, 1997 Disease Deaths
Rate per 100,000
Gender
Female 339
Male 363
Age
Under age 45 years 38
45 to 64 years 306
65 to 74 years 850
75 years and older 3,222
Education level (aged 25 to 64 years)
Less than high school 145
High school graduate 247
At least some college 125

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

Persons with diabetes experience death rates two to four times greater than
nondiabetic persons, especially from cardiovascular disease. Other causes of death
include renal failure, diabetic acidosis, and infection. Studies have clearly indi-
cated that secondary prevention™ ™ 7 and tertiary prevention™ ™ 7" can reduce
overall cardiac-related illness, disability, and death. Death rates and their signifi-
cance, however, are complicated by how accurately and completely diabetesis
recorded on death certificates.® * Thus, attention to both prevention behaviors to
delay or prevent death, as well as death rates themselves, should be examined

Caref ul Iy.70, 71,72,73,74,75,76, 77, 78, 79, 80, 81

5-8. (Developmental) Decrease the proportion of pregnant
women with gestational diabetes.

Potential data source: National Vital Statistics System (NVSS), CDC, NCHS.

Studies of diabetes and pregnancy are consistent in their conclusions that proper
prepregnancy and pregnancy glycemia control and careful perinatal obstetrical
monitoring are associated with reduction in perinatal death and congenital abnor-
malities. More recently, the importance of good fetal and neonatal nutrition in
genera, aswell asin persons with diabetes, has been emphasi zed.2 &84 8. 86.87
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5-9. (Developmental) Reduce the frequency of foot ulcers
in persons with diabetes.

Potential data source: National Health and Nutrition Examination Survey
(NHANES), CDC, NCHS.

5-10. Reduce the rate of lower extremity amputations in persons
with diabetes.

Target: 5 per 1,000 persons with diabetes per year.

Baseline: 11 lower extremity amputations per 1,000 persons with diabetes in
1996.

Target setting method: 55 percent improvement.

Data sources: National Hospital Discharge Survey (NHDS), CDC, NCHS; Na-
tional Health Interview Survey (NHIS), CDC, NCHS.

Lower Extremity
Persons With Diabetes, 1996 Amputation
Rate per 1,000
TOTAL 11
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander DSU
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 10
White DNA
Hispanic or Latino DSU
Not Hispanic or Latino DSU
Black or African American DSU
White DSU
Gender
Female DNA
Male DNA
Age
Under 65 years DNA
65 to 74 years DNA
75 years and older DNA
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Lower Extremity
Persons With Diabetes, 1996 Amputation

Rate per 1,000

Education level (aged 25 years and older)

Less than high school DNC
High school graduate DNC
At least some college DNC

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.

5-11. (Developmental) Increase the proportion of persons
with diabetes who obtain an annual urinary microalbumin
measurement.

Potential data source: Behavioral Risk Factor Surveillance System (BRFSS),
CDC, NCCDPHP.

Scientific evidence documents that with secondary and tertiary prevention, mi-
crovascular complications of diabetes can be substantially reduced. Improved
quality of life, decreased death rates, and reduced costs all can result from im-
proved clinical and public health diabetes prevention strategies directed at mi-
crovascular and metabolic complications from diabetes. Monitoring the
consequences of these strategies through reductions in mid- and end-stage mi-
crovascular complications needs to be an important component in determining the
effectiveness of nationa diabetes activities. In both type 1 and 2 diabetes, evi-
dence is now firmly established that microvascular and metabolic complications
of diabetes can be prevented through secondary (glucose® ) and tertiary (screen-
ing and early treatment of complications®) prevention strategies. % % %

Improper nutrition, obesity, and inactivity appear to be significant risk factors for
the development of type 2 diabetes. (See Focus Area 22. Physical Activity and
Fitness, and Focus Area 19. Nutrition and Overweight.) In addition, nutrition,
weight, and physical activity components are particularly critical in both glucose
management and blood pressure and lipid control in persons with diabetes. These
components are closely related to abilities to control both micro- and macrovascu-
lar diabetic complications. Given the discouraging trends in obesity and physical
inactivity, these elements should be particularly and carefully monitored in per-
sons with diabetes.® % %
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5-12. Increase the proportion of adults with diabetes who have

a glycosylated hemoglobin measurement at least once a
year.

Target: 50 percent.

Baseline: 24 percent of adults aged 18 years and older with diabetes had a gly-
cosylated hemoglobin measurement at least once a year (mean of data from 39
States in 1998; age adjusted to the year 2000 standard population).

Target setting method: Better than the best.

Data source: Behavioral Risk Factor Surveillance System (BRFSS), CDC,
NCCDPHP.

Annual Glycosylated

Adults Aged 18 Years and Older With Hemoglobin
Diabetes, 1998 Assessment
Percent
TOTAL 24
Race and ethnicity
American Indian or Alaska Native 29
Asian or Pacific Islander 48
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 21
White 25
Hispanic or Latino 22
Not Hispanic or Latino 25
Black or African American 21
White 24
Gender
Female 24
Male 25
Education level (aged 25 years and older)
Less than high school 13
High school graduate 19
At least some college 31
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Annual Glycosylated
Adults Aged 18 Years and Older With Hemoglobin
Diabetes, 1998 Assessment
Percent

Age

18 to 44 years 29

45 to 64 years 23

65 to 74 years 13

75 years and older 11

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

During the past decade, scientific investigations have established that controlling
certain macrovascular risk factors, such as elevated blood lipids and blood pres-
sure, as well as microvascular factors, such as elevated blood glucose, will result
in fewer diabetes-related complications. Further, identification of early indicators
of organ damage, for example, microalbuminuria, and proper treatment with an-
giotensin-converting enzyme-inhibitors, will reduce progression to renal failure.
Diabetes-associated complications can be detected with available laboratory and
clinical measures, thus indicating the need for prevention programs. Monitoring
these clinical and laboratory measures can serve to identify targets for intervention
programs98 99, 100, 101, 102

5-13. Increase the proportion of adults with diabetes who have
an annual dilated eye examination.
Target: 75 percent.

Baseline: 56 percent of adults aged 18 years and older with diabetes had an
annual dilated eye examination (mean of data from 39 States in 1998; age ad-
justed to the year 2000 standard population).

Target setting method: Better than the best.

Data source: Behavioral Risk Factor Surveillance System (BRFSS), CDC,
NCCDPHP.
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. Annual Dilated Eye
Adults Aged 18 Years and Older With Examination
Diabetes, 1998
Percent
TOTAL 56
Race and ethnicity
American Indian or Alaska Native 60
Asian or Pacific Islander 69
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 59
White 55
Hispanic or Latino 53
Not Hispanic or Latino 57
Black or African American 59
White 56
Gender
Female 55
Male 58
Education level (aged 25 years and older)
Less than high school 48
High school graduate 60
At least some college 58
Age
18 to 44 years 51
45 to 64 years 61
65 to 74 years 65
75 years and older 65

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.

Note: Age adjusted to the year 2000 standard population.

5-14. Increase the proportion of adults with diabetes who have
at least an annual foot examination.

Target: 75 percent.

Baseline: 55 percent of adults aged 18 years and older with diabetes had at least
an annual foot examination (mean value of data from 39 States in 1998; age ad-

justed to the year 2000 standard population).
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Target setting method: Better than the best.

Data source: Behavioral Risk Factor Surveillance System (BRFSS), CDC,
NCCDPHP.

) Annual Foot
Adults Aged 18 Years and Older With Examination
Diabetes, 1998
Percent
TOTAL 55
Race and ethnicity
American Indian or Alaska Native 40
Asian or Pacific Islander 57
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 55
White 55
Hispanic or Latino 56
Not Hispanic or Latino 54
Black or African American 54
White 54
Gender
Female 51
Male 59
Age
18 to 44 years 53
45 to 64 years 59
65 to 74 years 56
75 years and older 51
Education level (aged 25 years and older)
Less than high school 46
High school graduate 56
At least some college 59

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

Health practitioner behaviors, such as blood pressure monitoring or eye and foot
examinations, are associated with greater identification of early indicators of end-
organ damage from diabetes. These screening behaviors are necessary to initiate
secondary and tertiary prevention programs, and should be monitored.1% 104105
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5-15. Increase the proportion of persons with diabetes who have
at least an annual dental examination.

Target: 75 percent.

Baseline: 58 percent of persons aged 2 years and older with diagnhosed diabetes
saw a dentist at least once within the preceding 12 months in 1997 (age adjusted
to the year 2000 standard population).

Target setting method: Better than the best.
Data source: National Health Interview Survey (NHIS), CDC, NCHS.

_ _ Annual Dental
Persons with Diabetes Aged 2 Years and Examination
Older, 1997
Percent
TOTAL 58
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander 56
Asian DSU
Native Hawaiian or Pacific Islander DSU
Black or African American 63
White 58
Hispanic or Latino 32
Not Hispanic or Latino 61
Black or African American 63
White 61
Gender
Female 59
Male 57
Age
18 to 44 years 64
45 to 64 years 68
65 to 74 years 68
75 years and older 65
Education level (aged 25 years and older)
Less than high school 40
High school graduate 52
At least some college 65
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Annual Dental

Persons with Diabetes Aged 2 Years and Examination

Older, 1997
Percent
Disability status
Persons with disabilities 42
Persons without disabilities 66

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

Persons with diabetes are at increased risk for destructive periodontitis and subse-

guent tooth loss. %27 |n addition, untreated periodontitis in persons with diabetes

may complicate glycemic control.*® Regular dental visits provide opportunities for
prevention, early detection, and treatment of periodontal problemsin persons with
diabetes.

5-16. Increase the proportion of adults with diabetes who take
aspirin at least 15 times per month.

Target: 30 percent.

Baseline: 20 percent of adults with diabetes aged 40 years and older took aspirin
at least 15 times per month in 1988-94.

Target setting method: Better than the best.

Data source: National Health and Nutrition Examination Survey (NHANES),
CDC, NCHS.

. Take Aspirin at Least
Aglults Aged 40 Years and Older With 15 Times per Month
Diabetes, 1988-94
Percent
TOTAL 20
Race and ethnicity
American Indian or Alaska Native DSU
Asian or Pacific Islander DSU
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 9
White 24
Hispanic or Latino DSU
Mexican American 8
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. Take Aspirin at Least
Aglults Aged 40 Years and Older With 15 Times per Month
Diabetes, 1988-94
Percent
Not Hispanic or Latino DNA
Black or African American DNA
White DNA
Gender
Female 19
Male 21
Education level
Less than high school 18
High school graduate 23
At least some college 19

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.

5-17. Increase the proportion of adults with diabetes who per-
form self-blood glucose monitoring at least once daily.

Target: 60 percent.

Baseline: 42 percent of adults aged 18 years and older with diabetes performed
self-blood glucose monitoring at least once daily (mean of data from 39 States in
1998; age adjusted to the year 2000 standard population).

Target setting method: Better than the best.

Data source: Behavioral Risk Factor Surveillance System (BRFSS), CDC,
NCCDPHP.

_ Daily Self-Blood
Aplults Aged 18 Years and Older With Glucose Monitoring
Diabetes, 1998
Percent
TOTAL 42
Race and ethnicity
American Indian or Alaska Native 53
Asian or Pacific Islander 30
Asian DNC
Native Hawaiian and other Pacific Islander DNC
Black or African American 40
White 43
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. Daily Self-Blood
Aglults Aged 18 Years and Older With Glucose Monitoring
Diabetes, 1998
Percent
Hispanic or Latino 36
Not Hispanic or Latino 43
Black or African American 37
White 45

Gender

Female 43

Male 41
Age

25 to 44 years 43

45 to 64 years 41

65 to 74 years 44

75 years and older 38
Education level (aged 25 years and older)

Less than high school 38

High school graduate 41

At least some college 44

DNA = Data have not been analyzed. DNC = Data are not collected. DSU = Data are statistically unreliable.
Note: Age adjusted to the year 2000 standard population.

Certain activities, ultimately chosen by the patients themselves, are essentia in the
proper preventive management of diabetes. Smoking cessation, use of aspirin, and
self-blood glucose monitoring are representative of individual behaviors that
should be periodically monitored because each behavior is associated with a de-
creased likelihood of microvascular and macrovascular complications, 10 11 112, 113
Aspirin therapy in persons with diabetes mellitus—especially in the presence of
other cardiovascular risk factors, such as high blood pressure, elevated blood lip-
ids, etc.—has been demonstrated to reduce the likelihood of a future heart attack
or stroke.*®s

Related Objectives From Other Focus Areas

1. Access to Quality Health Services

1-1. Persons with health insurance
1-2. Health insurance coverage for clinical preventive services
1-3. Counseling about health behaviors

4. Chronic Kidney Disease

4-1. End-stage renal disease

5 Diabetes Conference Edition 5-31
Data as of November 30, 1999



4-2. Cardiovascular disease deaths in persons with chronic kidney failure
4-7. Kidney failure due to diabetes

4-8. Medical therapy for persons with diabetes and proteinuria
9. Family Planning

9-3. Contraceptive use

9-11.  Pregnancy prevention education

12. Heart Disease and Stroke

12-1.  Coronary heart disease (CHD) deaths

12-2. Knowledge of symptoms of heart attack and importance of dialing 911
12-7.  Stroke deaths

12-8.  Knowledge of early warning symptoms of stroke

12-9.  High blood pressure

12-10. High blood pressure control

12-11. Action to help control blood pressure

12-12. Blood pressure monitoring

12-13. Mean total cholesterol levels

12-14. High blood cholesterol levels

12-15. Blood cholesterol screening

12-16. LDL-cholesterol level in CHD patients

14. Immunization and Infectious Diseases

14-5.  Invasive pneumococcal infections

14-29. Flu and pneumococcal vaccination of high-risk adults

16. Maternal, Infant, and Child Health

16-6.  Prenatal care

16-10. Low birth weight and very low birth weight

16-19. Breastfeeding

19. Nutrition and Overweight

19-1.  Healthy weight in adults

19-2.  Obesity in adults

19-3.  Overweight or obesity in children and adolescents

19-16. Worksite promotion of nutrition education and weight management
19-17. Nutrition counseling for medical conditions

22. Physical Activity and Fitness

22-1.  No leisure-time physical activity

22-2.  Moderate physical activity

22-3.  Vigorous physical activity

22-6.  Moderate physical activity in adolescents

22-7.  Vigorous physical activity in adolescents
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28. Vision and Hearing

28-1.  Dilated eye exam

28-5. Impairment due to diabetic retinopathy

28-10.

Terminology

Vision rehabilitation services and devices

(A listing of all abbreviations
and acronyms used in this
publication appears in Ap-
pendix K.)

Ascertainment: The proc-
esses and systems used to
collect information and data
about a particular health
condition, for example, writ-
ten surveys, telephone calls,
electronic records, etc.

Co-morbidity: The presence
of serious health conditions
in addition to the one being
examined, for example, high
blood pressure in people
with diabetes mellitus.

Diabetes mellitus (diabe-
tes): A chronic disease due
to either or both insulin defi-
ciency and resistance to
insulin action, and associ-
ated with hyperglycemia
(elevated blood glucose
levels). Over time, without
proper preventive treatment,
organ complications related
to diabetes develop, includ-
ing heart, nerve, foot, eye,
and kidney damage; prob-
lems with pregnancy also
occur. Diabetes is classified
into four major categories:

Type 1 diabetes: (previously
called insulin-dependent
diabetes mellitus [IDDM] or
juvenile-onset diabetes
[JODM]) represents clinically
about 5 percent of all per-
sons with diagnosed diabe-
tes. Its clinical onset is
typically at ages under 30
years. Most often this type of
diabetes represents an auto-
immune destructive disease
in beta (insulin-producing)
cells of the pancreas in ge-
netically susceptible indi-
viduals. Insulin therapy
always is required to sustain

5 Diabetes

life and maintain diabetes
control.

Type 2 diabetes: (previously
called non-insulin-dependent
diabetes mellitus [NIDDM] or
adult-onset diabetes
[AODM])) is the most com-
mon form of diabetes in the
United States and the world,
especially in certain racial
and ethnic groups and in
elderly persons. In the
United States, approximately
95 percent of all persons
with diagnosed diabetes
(20.5 million) and almost 100
percent of all persons with
undiagnosed (5.5 million)
diabetes probably have type
2 diabetes.

Gestational diabetes melli-
tus (GDM): refers to the
development of hyperglyce-
mia during pregnancy in an
individual not previously
known to have diabetes.
Approximately 3 percent of
all preghancies are associ-
ated with GDM. GDM identi-
fies health risks to the fetus
and newborn and future
diabetes in the mother and
offspring.

Other types: include genetic
abnormalities, pancreatic
diseases, and medication
use.

Complications: Microvascu-
lar—small vessel abnormali-
ties in the eyes and kidneys;
macrovascular—large vessel
abnormalities in the heart,
brain, and legs; and meta-
bolic—abnormalities in
nerves and during preg-
nancy.

Diabetic acidosis: A severe
condition of diabetes. Due to
a lack of insulin, the body
breaks down fat tissue and

Data as of November 30, 1999

converts the fat to very
strong acids. The condition
most often is associated with
a very high blood sugar and
happens most often in poorly
controlled or newly diag-
nosed type 1 diabetes.

Direct costs: Costs associ-
ated with an illness that can
be attributed to a medical
service, procedure, medica-
tion, etc. Examples include
payment for an x-ray; phar-
maceutical drugs, for exam-
ple, insulin; surgery; or a
clinic visit.

Formal diabetes education:
Self-management training
that includes a process of
initial individual patient as-
sessment; instruction pro-
vided or supervised by a
qualified health professional;
evaluation of accumulation
by the diabetic patient of
appropriate knowledge,
skills, and attitudes; and
ongoing reassessment and
training.

Indirect costs: Those costs
associated with an illness
that occur because an indi-
vidual cannot work at his or
her usual job due to prema-
ture death, sickness, or
disability (for example, am-
putation).

Prevention: Primary: stop-
ping or delaying onset of
diabetes; secondary: early
identification and stopping or
delaying onset of complica-
tions; tertiary: stopping dis-
ability from disease and its
complications.

Thrifty gene: An idea which
suggests that in people likely
to develop type 2 diabetes, a
“thrifty gene” is present. It is
speculated that thousands of
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years ago, people with
“thrifty gene” could store
food very efficiently and thus
survive long periods of star-
vation. Now when starvation
is unusual, this thrifty gene
tends to make people over-
weight and thus prone to
diabetes.
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